ASSEMBLY AND OPERATION OF THE 


HEATHKIT ANTENNA 
METER 
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MODEL 


IMPEDANCE 


SPECIFICATIONS 
Frequency Rane, oo 00.5 < since cctecy even cee 0-150 mepacycles 
Impedance Range. ........------eeee ---- 0-600 ohms 


Null Indicator... 
Dimensiuns.....-........ 
Net Weight.......-..-..6- 
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INTRODUCTION 


The Heathkit Antenna Impedance Meier model AM-i 18 Udsically a resistance ty pe SWR (sland. ng 
wave ratio) bridge However, one arm pf ihe bridge tas been made variable. thus greatly in- 
creasmy ihe versatility of the original bridge cireut. By meansof this modification, it 1 pos- 
sible ta measure radiathur resistance und resonant {requency of an anlenia. transmission Line 
impedance, approximate standing wave rato and apuimum receiver input. ft alae can be used 
asa phe monitor and vy connecting 4 tuned circuit and small antenna to the output terminals, 
it may be used as a field strength meter where high Sensitivity 1S nol required The AM-1 may 
be operated [rom any low power RF source nor exceeding 1/2 watt. The wide trequency range 
and portability of a grid dip meter such as the Heathkit GD-1B, make i ideal for use with the 
Antenna Impedance Meter. The AM-1 uses a specially tested potentiometer in ihe variable 
bridge acm iv maintain calihratyon accuracy and to cover 4 cange which will riclude the popular 
600 ohm transmission feed lines. 


CIRCUIT DESCRIPTION . 

‘The opecatranof the Antenna Impedance Meter may be understood by referring tthe fundamen- 
tal beidge circuit shown in Figuee 1, Ri and R2 are of equal resistance and represet the fixed 
arms of the bridge. RI represents the caljbrared variable arm and Ry the unknown cesrstance 
of the antenna, When R3 1s made equal to Rx, the current flowing through Rl equals the current 
Towing through R2and the curren! in Ra equals the current in Ry. Under these condityons there 
wiil be equal voltage at points A and B, Consequently, no current will flow through the meter. 
This represents the balanced condition of the bridge and as RI must equal Rx in resistance, the 
unknown antenna impedance 1s read directly [rom the calibration of RI in lhe uialanced con- 
dition where 83 does no equal Rx, the potential at paint B will be higher or lower thaa port A 
depending upon whether R3 is smaller or larger thant Ry and the meter w)ll have current flowing 
through It. ‘The AM-1 utilizes this hesie principte adapted to measure rmpedances at radio [re- 
queacies. Figure 2 shows the basic schematic of the AM-E, 


Figure 1 
eer Figure 2 


Again RI and R2 are nf equal resistance, cimsequently when R3 equals Rx, thece will be no pe 
tential difference between posts A and B, and ny RF curcent wrll Tow between points A and B-. 
When the circuit 1» unbalanced, KF will Uow between points A and Bynd will he rectshed by 
the crystal diode, develoginey a DC potenhal at point X. This valiage (ows through rhe meter to 
ground indicating the degree of unbielanee of the cereust. AS rectMiers ul the type used shaw 
variallogs ol cesstame wah change te applied vuitge, a celauvely large resrstance RA ts 
placed mn Serres wih the meter te tynMAze this eller L upon the respunse Linearity Ra and C2 
#iso compryse a filler ritewt lap the meter By plugging eqephones mlo put KL, rhe AMI aay 
be used as 2 phone monitor. 


(‘) The unt rs riserted into ihe case in such a manner that the dimples on the panel ends en- 
gage ihe smail hoies inthe vase ends and the pottom bracket slides between ihe kitiding posi 
connections as shown in Pictorral 2. 


{ } Conneci the two ends of the 3 1/2” ground wrre to the two Innding post ground Iugs (5). See 
Pictorial 2. 


( ) Conneet the two bare wrres connng [rom PI and P9 ta the adjaceni insulated binding post 
lugs (8). 


/ TAL FEET 
{ ) Instali the rubber [eet on the buck cover as shown in Figure 5. Scho 


{ ) Mount the back cover to the ease by oyeans of two #6 sheet metal screws. uy, 
(_) Tarn the insulated shaft extension on the pane! completely counierclochwrse, Figure 5 


€ } Mount the dial on the shafl with the zero index on the dial coinciding with the panes index 
marker. Leave sufficient clearance between the dial avd panel toprevent the dial scraping 
and tighten the set serew. 


CALIBRATION PROCEDURE 
Although the potentiometers used in thrs instrnment have been subjected to special tests tv as- 
sure tynearity, there ig still some variation in individual units. Consequentiy only coarse cal- 
ibration figures are furnished on the dial and ove side of the dial is frosted to facilitaie easy 
marking by the kit builder. 


{ ) Before beginning calibration, rotate the dial through its range at least twenty or more trmes 
Thys, in effect, “ages” the potentiometer by removing Joose material oo the resistance strip 
and tends to prevent future changes in resrstarice. 


( ) Plugan open ezrcunted phone plug into the phone jack. Thrs isolates the meter circurt from 
the bridge circuit of the instrument which is secessary during calibration. 


( ) Connect an accurate ohmmeter (or preferably a resistance bridge)hetween the twored ter- 
nyynals (the terminals connected across the potentiometer. ) 


() Rotate the AM-3 diay antul the ohmmeter reads the desired resistance or the bridge 1s bal- 
anced and mark the point carefully with a pencil or pen on the (rosted plastic of the dial. 
The cial may be marked at only the figures printed on Ut or these may be subdivided ac- 
cording ta the kit builder's requirements, 


( ) Ian aeryhe ptastic spray such as Kryton |s available, a light application to the dial alter 
calibration will prevent smearing of the markings with use. Be sure to mask the rest of 
the instrument before spraying the dial and apply several light coats ralher vhan one heavy 
coat to prevent runs. 


OPERATION AND APPLICATION 


The AM-| may be operated from any low power RF source, not exceeding 1/2 walt. A grid dip 
meter makes an excellent driverfor It. However, a VFO oy an even hither powered transmtier 
may be used :f the coupling is decreased sufficiently to prevent over-luad of tle AM-1 At [re- 
quencies above 5 megacycles, a one turn coupling loop 19 usualy sufficient [or obtarming nvax- 
imuos output from the grid dip meter For lower frequencies, a two or three turn loop will be 
required. The position of the loop generally need only be at'a point which produces approxi- 
Taately {uj} scale reading on the Antenna Impedance Meter whrle the inpedance dral ts set near 
the expected impedance and while the output terminals are open, Because the variable potenuid— 
meter is imear, nulls toward the high impedance end of the scale will uot appear as sharp as 
those at the lower end. In this case, 1 may be necessary to increase the coupling io ihe grid 
dipper. For best accuracy of frequency measucemenis, it 18 advisable ic listen 10 the grid dip 
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Deal wzuunst sume Slandird frequency while the Jnstruneuts are set at the measured peace 
point. In the 1ulliwing rhscuasion, (ie RF suuyee will be referred tous the generatur, Crass. 
wtherwive stated, the uull ts considered as 2ere meter reading and it must be kept in ound that 
this ts ont vbtainable unless the me.sured impedance 1s resistive whictein the euse ot un amenities 
orany ther mreuit made up ot inductance and capacitive reactiamees, means 1 must be resumed 
al the frequency concerued incomplete nulls indivate the measured ympedance yx rexetlve, 
Befure dis: ussing anienna measuremeims, data on the ceadings nf transmissien lin s will be 
first presented because {hey clearly indicate special eharacteristics uf these lines and bqrausc 
certuly definite lengths of nes will be used with sume measurement procedures. 


QUARTER WAVE LINES 


Tu determine the electrical length of the quarter waye line, connect the line 10 the ousput ter 
minils uf the Anieona Impedance Melec. When using twin lead, do not jet it lie othe ground, 
ihe (oor, or on any metalile objects but see that ul hangs clear. The case of the instrument 
should be ungrounded. Set the impedance dial at zero and leave the end of the jane open. By 
varying the wenerator frequency, [ind the lowest frequency at which the nujl occurs. This may 
be initially approximated by the standard formuta: 


F246 x VP. 
mT 
t 


The frequency indicated by the generator 1s then thatat which the line 1S one-quarter wave length 
long, since the quarter wave open line Will appear as a short cireuit at its iapul terminals. 
Shift the generator frequency to any odd number of times the frequency just found and the anil 
will again occur because the above characteristic holds true ai odd quarter wave Jengihs. Now, 
as of general interest, leaving the generator set a (he original Lrequency, Connect 2 non-reat- 
tive resistor equal to twice the tyne surgé impedance at the end of the quarter wave section. 
Rotate the AM-1 dial until a new nul] is voted. ‘The generator frequency may have tobe slightly 
retrimmed during this operation, ‘The resistance readmg then found will be half that of the line 
Surge impedance, 
Zs = Zo2 


Zr 
Where Z, x6 the (nput unpedance, Z, Is the Hue impedance and Z_ Is the load impedance. 


HALF WAVE LINES 

Connect the Line tothe Insurument as above but this time short the endof the Line. With the AM- 
1 dial set at zero, find :he lowest {requency at which the null accurs, This will be the half-way 
frequency of the ine, since the half-wave line will cepeat whatever 1s connected at its far end, 
which in this case 18 the short circuit. Any mulnple length of the half wave will produce the 
same results. Now connect @ non-reactive resisior of any value withio the range of (he AM-1 
at the far end of the line. Rotate the dial for the new null, slightly readjusting the generator 
frequency If required. The Indicated value shown on the smpedance scale should be that of the 
test resistor, hecauae as already shown, a half wave line will repeat i1s load, 


TRANSMISSION LINE SURGE IMPEDANCE 
Connect a section of tne, open at its far end, 10 the AM-] and find the frequency at which it 1s 
one-quarter wave length long, as dese ribed above. Wsth the generator irequency left set, con- 
nect a non-reactive resistor at the fac end of the line and find the new nuj! by rotating the pm— 
pedance dial, Using this reading, the inne impedance may be calculated from Zq = yds & Zr- 
The wiverted impedance may fa|] Oulside the range of {he Instrument if the test cesistor value 
15 toa (ar different from thal of the Une impedance. A different size test resistor must then be 
employed. Suggested resistor values when the line impedance is approximately known are 30 
Or 100 ohms for lines of near 50 10 70 ohms, $0 or 200 ohms far (hes¢ near 100 ohms, and 200 
br 800 ohms for those near 300 ohms 
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ANTENNA RESONANCE AND RESISTANCE 


Tt may seem sirange to consider finding antenna resonance by any other means than the grid dip 
method when a grid dip i already on hand to use with the Antenna Impedance Meter. However, 
there are cases whare a reading by the grid chp method is difficult to obtain, especially when 
the antensa ia of low Q, or when the element diameter is large. In other situations xt may he 
physically impractical to reach tha point at the antenna required for accurate measurement. Jt 
1 also often (mpnsaible to obtain sufficient coupling to a log wire or tow freqnsney antenna, 

evenif tt were accessible for measuremenl, The AM-1 may be empioyed directly at the antensa 
or at a convenient point removed from the antenna, Resistance and resonance measuremens 
may be made in one operation because the antenna impedance 1s resistive at resonance. Oc- 
casional reference to the standard antenna formula will materiaily aid in correlating readings. 

From the following data at will become apparent that the AM-1 may be used in several different 
ways, either seperately or in other combinations te achieye the same paramount end result of 
getting the antenna tuned up and the transmission line matched for optimum results. The pro- 
cedure to follow 1s a matter of convenience and depends upon the problems in each individual 
case, 


HALF WAVE DIPOLE 


If the center af the antenna Ja within reack when at is in its norma! position, the AM-1 may he 
connected directly at the center, as shown in Figure 6, The center of the antenna must be open 
in order to coanect it to the Instrument. The leads at this paint should be absolutely no longer 
then is necessary to make the connection, The binding post enn be screwed down tight on the 
connecting leada and will be sufficient to hold the instrument. In any event, do not support the 
instrument by holding the case by hand because this will produce serioua unbalance. The fre- 
quency range to employ at the generator may be ascertained by first approximating the antenna 
frequency according to tbe standard formula: 


Fine = 498 x..95 
engin in feet 


Set the AM-1 dial near 50 ohms and vary lhe generator frequency untél the best nulj ts indicated. 
Then rotate the impedance dial nstil the complete null is realized. The generator frequency may 
have to be slightly readjusted before the complete nult is found, The antensa resistance will 
then be indicated by the dial reading of the AM-I nnd the antenna resonant frequency will be thet 
at which tbegeneratar is now set. Resistance readings will vary between 10 and 100 ohms being 


PATENNA 


ANY |MPEDANCE LINE 
MULTIPLE OF A RALF- 
WAVE LONG 
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mainly dependent upon exact height above ground and upon nearby elements ar ather objects. 
Tesis on half-wave antennas at various heights above ground have indicated ¢luse adherence to 
the siandard curves of resistance versua height when the measurements were made under sim 
ilar conditions, Do not expect indoor antennas to behave in the normal manner as yheir char- 
acteristics vary 10 a surprising extent. At frequencies ahave 50 mc, the readings are api lo be 
effected by the presence of ihe instrument at the center of the autenna and/or the presence of 
the person making the measurements. Readings wll! then have tohe obtained a1 a paint cemoved 
from the immediate proximity of Ihe anlenna. This will also be necessary when an antenna 1s 
maccessible for direct readings, It was demonstrated earlier that a half wave line repeats its 
Toad as seen from the sending end, Thus a half wave line or any multiple thereof may be cor 
nected to the center of the antenna and the measurements may be made at the lower end of [he 
line. See Figure 7. These readings will then be a duplicate of thuse obtainable directly at the 
antenna, regardiess of ne impedance as long as the line 1 an exact etectrical half wave of the 
antenna frequency, Now the question may arise as to how the correct halt wave length may be 
determined in view of the fact that the exact antenna resonant irequency Js One Of the unkyewos 
to be measured, Although measurements of existing antennas may be desired, at 1s rerom- 
mended thet the antenna system be tunsd or adjualed to a prescribed frequency in order 10 as- 
sure peak performance. This will generally be the eventual step anyway and it will simplify 
remote readings because the half wave tine may be first cut tathe specified (requency using the 
antenng impedance meter method, described earber, following which (he antenna may be trim 
med tolke correct frequency according (0 tbe readings oblained with the instrument at {he jower 
end of Ihe line. The best procedure for emsting anlennas is to calculate (ue antenna [requency 
approximately by the standard formula and then use [his as the basis for ascertaining the fre- 
quency for the heli wave Hine. The alternative méthod is 10 use a line of impedance near that of 
expected value of the antenna resistance. The mismatch will probably not be too great and the 
error will be slight. If the antenna is within reach and if a grid dip measurement is possible, 
the frequency may be found accordiugly. It is obvious thet thas will apply mainly when the re- 
sistance only ts to be read or when the resonant frequency is to he conficmed, Several pre- 
cautions muar be exercised when making remole measuremenis, The half wave line should run 
ata right angle away from lhe antenna for a distance of at ieast a quarter wave length to mini- 
mjze unwanted coupling tothe antenna. If open wire or twin lead 1s wulized, twist the line about 
one turn every twofeet. This will tend lo cancelout Iine unbalances to round which may effect 
the reading, particularly since lhe AM-1 js in itself an unbalanced device. ‘The case of the in- 
atrument should always be insulated from grouad and it should be placed so as to mmmze ca- 
pacitance belween the case and nearby grounded objects, Line unbainnce may be checked by 
reversing Ihe conneertons at the oulput terminals. Liltle chenge, if any, should be noted in the 
readings. Wilk high frequency antennas it 19 usually best to employ u line several bill wuves 
long 10 reduce the effect of personal body presence. If the AM«I meter should read above zero 
when the antenna or line 1s connected to the instrument, and when no generaior signal has yet 
been applied, mnst Lkely RF energy 1s being picked up from some nearby broadeas! station or 
other high power source. This hes been experienced with several cases involving 3.5 mz an- 
tennas. Often just reversing the line is sufficient to drop the reading down to zero, If thisdoes 
not recrify the situation, about the only olher remedy is to walt for the iierference to cease, 
By using headphones In the phone jack, the interfering signal may be identified. 


FOLDED DIPOLES 


Measurements may be made im the same manner as with the normal dipole. See Figure 8 The 
AM-1 or the helf wave [eed line should be connected to Ihe normally open section at the center, 
Many frequency check 1s lobe made by the grid dip method, the open center must first be short- 
ed, Resistance readings of folded dipoies will generally run Letween 150 and 350 ohms. in 
some cases iL may be possrble ta obtain a second qull inthe 500 ohm region al a slightly dif- 
ferent frequency, This 1s dne to the feHlowing, Refer to Figure 9. The overall lenuih A deter- 
mines the natural period of the antenna, However, each hall of ihe antenna, sections B and C, 
are lnes quarter wave long aj a Irequency which may differ slightly irom the uvecull frequency 
depending upon the hewght above ground or upon the presence of othe: etements. With open wire 
or tubing this \s usually not pronounced and 1s of little consequence bul with a folded dipole made 
of twin lead, this effect will be quite appareni wih a wider Irequency difference due lw the ¥ 
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luerty of propagation [actor of the twin lead, The frequency of the quarter wave section's being 
about 86 lower [vom thatof the overall yatural peried, Thenel result of this situation narrow 

the (requency versus Impedance response and the twin lead folded dipole then no longer embodies 
as broad a characternstic ax that of the open wire type. The correct amenna impedance nictet 
reading will be the one found at the higher (requency. The usual suggested method of aliering 
this situ ition is that of inserting 3 fixed capacitor in seryes with each shorted end. The capa- 


1 Tea eee oo [a 
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Figure 8 
Figure 10 
a ——- 
fe 
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Figure 8 Figure 11 


cuance 1s dependent upon frequency, belngapproximately 7uul pecmeter. An.alternalve meth. 
od which is more practical is to connect another short across each section at approximately 88%, 
ol the distance from the center as shown in Figure 10, ‘Tbe quarter wave sections will then be 
each nearly tuned to the overall natura] period of the antenna and the impedance characteristle 
will be broadened, # corrected twin lead folded dipole may be easily and act urately set up 
through the employment ol the AM-I. First cut a length of twin lead co an electrical length of a 
half wave a1 the desiced lrequency, using the instrument as described earlier. Then place per- 
manent shorts across each end of the line and a1 the exact cemer open one side vf the line for 
the (ced point. Now add equal lengths of wire at eachend of the twin lead sothat the tutal length 
of the anienna will be slightly longer than caleulated by formula. See Figure I. Then using 
the Antenna Impedance Meter, connect 1i directly or remotely at the center, trim the end wires 
equally until resonance ts indicated at the desired [requeacy, If reiote measurements ace bi 
be made, and af the half wave line to be uaed is made ol the same type twin lead, ifs lenxth will 
naturally be the same as that of the section installed (n the antenaa, The prupeyties of this av- 
tenna will be approximarely the same as those of the ordinary dipole. 
HARMONIC ANTENNAS 


Antennas made up of any multiple lengths of hall waves may be mensuredal the desired operat. 
ing frequency by eonnecting the AM-1 either directly or remotely at any high current point, As 
an example, Figure 12 indicates the correet points when using 2 three half wave antes. The 
resistance readings will be only for thal at the particular pointal mensurement. Resonsic for 
this antenna when measured at X] will be that of the third harmancc, while readings taket at the 
center poym X wall be those of the fundamental or any odd harmonic. Readings of uiher har- 
momes may he made at points determined by the thearetiral tm ation af current lorps- 
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QUARTER WAVE VERTICAL AND GROUND-PLANE ANTENNAS 


Cunnect the AM-1or half wave line at the normal feed point between the base of the antenna aod 
ground or radial as the situation may require, See Figure 13. The resistance reading will be 
approximately 35 chms. Since the resrstance at Ihe feed point of the ground-plage antenna may 
be raised by dropping the radrals 10 form a larger than 90° angle wyth the vertical eiement, the 
AM-11s a handy device fordetermiming the correct angle for the desired resistance In any spe 
Hic case. See Figure 14, The limit obtainable 1s about 70 ohms at whi h poinl the radials wilt 
be folded all the way down so they too are vertical and the sysiem then resolves into @ forn; of 
coaxial antenna. Resonance of the vertical antenna may le adjusted by Varying the length of the 
vertical portion and (hat of the radials if involved, 


MOBILE ANTENNAS 


Quarter wave mobile antennas may be measured for resonance and resistance in lhe same man- 
ner as employed with the vertical antennas, See Figure 15. ‘The average antenna of this type 
will have about 45 ohms resistance providing a sufficiently close match for a 50 ohm line. Base 
or center loaded antennas may be likewise checked. Resistance readings will be In the 20 to 35 


Lad 


Figure 18 Figure 16 


ohm regions. Refer to Figure 16. By correctly proportioning the antenna iength in the ratios 
of Land C, the system may be adjuated so the feed point will have a resistance vafue 19 match 
euher a $0 or 70 ohm line, The correct adjustments may be determined according lo readings 
found with the AM-1. 


PARASITIC BEAMS 


Connect the AM-1 or half wave line at the center of the driven element as with any hall wave 
antenna. Resistance readings will usually lie between 10 and 100 ohms, being dependent upon 
the exact spacing and tuning of the other elements. Resonance will also be dependent to some 
extent upon these [actors which will make it difficult to calculate exactly the lengih of the half 
wave if needed for remote measurements. For this situation, the antenna system may be tuaed 
up to a prescribed frequency with the line cut accordingly as previously suggested. However, in 
most casea the center of the driven element will be accessible, so the in{rument may bd uaed 
directly. Occasionally one or two slightly diflerem frequencies may be indicated by the AM-1. 
This is due to reflections from other elements and must be analyzed in each individual case. 
With the beam correctly tuned, only ene frequency will be indicaled by a complete nul} at the 
lrue resonant frequency. As already stated, partial nulls indicate reactive impedance which 
will be the incorrect point to consider. @ has been found yeneraliy yood practice to resonate 
the driven element whale the reflector is set ata length aboul 5% longer than this element and 
the director set ahout 5% shorter. The beam adjustment may then be jelt set since only little 
Improvement will usually be gained over this arrangement by retuning the parasitic ejements 
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ihrough the customary lengthy process of checking against field strength readings. But, af fi- 
ile adjusimenty of the other elements is desired, it 1s suggested that the AM-1 be employed as 
a meang of intially tuning the drivea element. ‘The parasitic elements may then be luned rm 
their usual manner with occasional checks bomg made for anienna resonance, This later sep 
may be made wah the AM-1 used as a S.W.R. merer as will he Subsequently expjained. 


ADJUSTING Q BARS 
Q bars, as quarter wave transformers, often used as a matching device between an antenna and 
aiansmission hne, may be adjuated by conneciing the AM-I at the line end of the bars, wilh 
the other end being connected to the antenna, The spacing between the bars should then be ad- 
jusled 9 obtain the necessary Impedance. They must first be cut to ihe correct length and the 
antenna must be resonant a1 (he frequency to be used. 


STANDING WAVE RATIO 


If the meter indicates a complete null when the AM-1 is inserted into the transmission line, the 
indicated §.W.R. wilt he unity or 1:1, Ratios higher than,1:1 may be determined if the line 1s 
a multiple of a half wave tong at the resonant frequency involved and if the antenna is resonant. 
Just rotate the AM-1 djal while slightly adjusting the generalor frequency if required, until the 
null 1s found indicating the resistance of the 1ermunation, The §.W.R. may then he determined 
by: 


$.W.R. = Z load 
Zhe 

The instrument jlself may be callbrated for varioua ratios bet tbe readings will be inaccurare 
unjess the above conditions prevail. Lines of other lengths wlll reflect an impedance different 
than (hat found at the termination and this impedance will be reactive particularly if the antenna 
18 nol resonant, The same difficulty of obtaining an accurate reading of S. W.R, ovher than 1:1 
may be fouad with many curren! types of S.W.R. meters. As wilh o.her measurements, the 
ideal procedure js1otune up an amenna lo a prescribed frequency while matching the line. Thia 
may be readily done with the AM-I connected at the sending end of tbe line. In order to avoid 
confustng aulis, due (0 line resonances, il ts suggested that the length of the line be held shorter 
than one wave jength, Set the instrument dia) at the line impedance and vary the generator fre~ 
quency near that calculated for tbe antenna, nstil a null is observed. I this oceurs at a point 
other than at the desired frequency, adjust (be natenna uatil resonance ts obtained at the correct 
frequency as indicated by the AM-I null, If the null is incompieie and a variable matching de- 
vice 1s being used, it should be adjusted ua(il a complete null is realized at the resonant fre- 
quency. When a matching system such as the T match (s employed, an antenna will alten have 
to be resauated witheach subsequent change In the settiug of tbe T as the nateuaa will beaffected 
by these changes, If no variable matching arrangement is used, and If the line is otberwise 
correctly terminated ai the resonant antenna, the meter will Indicate a complete nult nad the 
§.W.R. will be unity. Stress 1s again placed on the fact that the unity ratio cannot be obtained 
unjess the line 1s not only termluated by na impedance equal to Its own impedance, but also1nat 
this Impedance must be resistive which in turn is not poasible ualess tbe antenna Is resonantat 
the frequency involved. When the complete null (s realized indicating a 1:1 ratio, the length of 
the transmission line should be altered by 1/8 or 1/4 wave length 10 verify tbe reading. If the 
$.W.R, has been correctly adjuated to valty, no change sboujd be noted in the meter null, 


RECEIVER INPUT IMPEDANCE 


Connect the AM-1 to receiver Input termiuajs’aod tuae receiver to the freqnancy at which the 
Impedence is to be determined. Set tbe gensrator at the same frequency and rotate 1he Imped- 
ance dial uat|1 the complete nul! is fouad. Retrim generator frequency 1{ necessary. AS with 
antennas, the input circuit muat resonate at tbe frequency employed in order to read the resis- 
lve component, if the Input circuit 1s ughtly coupled an itis an many seta, two impedance 
readings at slightly different frequencies will be noted. One reading will be tow between 10 and 
20 ohms and the other reading will be anywhere from §0 to 500 ohms. The reason for thia is 
that [he reactance of the coupling Joop betwsen the generator and the input side of the AM-1 re- 
flects upon the tuned input circuit of the receiver, the very low impedance reading being evi- 
denced at this point. Although the loop reactance may be tuned out, moderate accuracy may be 
had by relying upon the higher reading. 
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PHONE MONITOR 
By adding a short length, 6 to 12 inches, of wire to either the "hot Input or output terminals of 
the AM-1, and plugging a pair of earphones into the phome jack, the AM-1 may be used to mon- 
itor radio telephone transmissions, thus giving the operator an indication of the quality of his 
modulation, 

FIELD STRENGTH METER 

By placing a circuit tuaed to the frequency of the transmitter across the output termunais of the 
AM-1 and adding a suitable fength of antenna, the instrument may be uaed {o a Limited exteni as 
a fleid sirength meter, Although it has nobuilt-in amplification, the high sensitivity of the AM-| 
wilt allow It to be used a8 a relative fleid strength meter where the RF field strength is fairly 
high, With approximately a 100 yuf variable condeaser and a suitable plug-in socket, the nor- 
mal grid dip meter colls may he used as the parallel tuaed circuit for the field strength meter. 
A umique cauae of TVi hes been found to be rectiflcation and re-radiation from natural objects 
such a furnaces, drain pipe spouting, etc. The AM-1 uaed asa field strength meter either 
with or without the tuaed circult, may be uaed to locate radiation from such objects. Grouad- 
ing or bonding of the joints in these objects may then eliminate the source of TVL 


IN CASE OF DIFFICULTY 


Due tothe extreme simplicity of this kit, there is very little chence of trouble. However, a few 
possible jndicatioos of tmproper operation and their cauaes are outlined below, 


INDICATION CAUSE 
Meter reads backwards, 1, Meter mouating on pane} reversed. 
2, Crystal dinde connected backwards in cir- 
cuit, 
Low aeasitivity. 1. 200 9 resistor to ground upen. 
Meter will not indicate a null 1. 200 @ resistor from potentiometer open, 
when property operated. 
Meter will not Indicate uader i. | RF source in-uperative, 
any conditions, 2, Cryatal diode defective. 
3, Phone jack shorting blade not making con- 
tact. 


4, Phone jack wired incorrectly. 
5. Open 10 KQ resistor. 


Portions of this munual heve been reprinted with permiasion from September, 1950 C.Q, 


REPLACEMENTS 
Material supplied with Heathkits has been carefully selected to meet design requirements and 
ordinarily wilt fulfiil its fuaction without difficulty, Oceasiasally improper imstrument opera- 
tion can be traced toa faulty component. Should tnspectlon reveal the uacessity for repiacement, 
write to the Heath Company and supply ali of the following information: 


A. Thoroughly identify the part in question by uaiug the part number and description fouad in 
the munual parts list. 

B. Identify the type and mode! number of kit in which it is used. 

S. Mention the order number and dete of parchase, 

D. Describe the nature of dsfect or reason for requestIng replacement. 

The Heath Company wll! promptly supply ihe necessary replacement. Please do not return the 

original component uatil specifically requested to do so, Do not dismantle the component in 


jueation as this wil] votd the guarantee, This replacement policy does not cover the free re- 
aiacement of parts that may have been broken or demaged through carelessness on the part of 


he ktt burtder, 
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PARTS LET 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No. Per Kit No. Per Kit 
Registora~Condensers- Rectifiers Hardware 
- 1 10 Kf resistor 2 #6 x 3/8 sheet metal screw 
2-83 2 200 @ resistor 1% é 6-32 x 1/2 screw 
10-34 1 800 @ potentiometer 1 6-82 x 3/16 set screw 
21-27 2 .005 ufd ceramic condenser 10 6-32 nut 
36-4 1 Crystal rectifier 2 Control nut 
2 Control nickel washer 
Meters -Knobs-Insulators 6 #6 lockwnshet 
15-6 2 Polystyrene insulator 2 #6 x 3/16 spacer 
75-14 1 Polyatyrene mounting plate 5 #6 solder ing 
100-M16B 2 Binding post cap, black a Solder Ing, small 
100-MI6R 2 Binding post cap, rnd 
100-M39_ 1 Dial Misceliannous 
407-2401 100 A meter 261-1 4 Rubber feat 
453-7 1 Insulated shaft extension 340-2 1 length Bare wire 
436-4 1 Jack 
Sheet Metal Parts 427-2 4 Binding post base 
90-28 1 Cabinet 505-7901 Manual 
203-52F65 1 Panel 
204-M60 1 Bracket front 
204-M61 I Bracket back 
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